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(54)Title: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 


(Xhol) ApoLl ^ loxPS3^J(34bp) ^ Mlul 

(5) 5'-TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAACnAT AOGCGI 
(a) 3'-C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5^ 

^ Inverted Inverted (Xbal) 

repeat (13bp) ^^(8bp) repeat (13bp) 
b 

a loxP SEQVEHCE (34 bps) 
b ... SPACER RBOIOH (8 bps) 


(57) Abstract 

Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher cucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3% 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e.. T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions odier than the spacer region by arbitrary basc(s): 12345678 5*- 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3* SPACER REGION; (b) not undergoing specific DNA recombinaUon with 
the wild type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 


/ 


(57)^^ 

^^m\z^hUT<D (a) ~ (c) <D]^M^h^^Mmiomm^m^^?>:it 
i^^-i—mm (D2mn (t) . 3#e (o . 4#e (t) xitsmn 

(A) V>J'<f< ^t>-oO:^S^t;?6#g (T) X(i7#g (G) <^ 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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m m m 

5 ^m^m 

^ y( ;v:;^<0!7 ri—>\tfihmzmWLV^^U^^'^^'Jl^-^i>^h^ (Bett et al., 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) . Miyake et al., 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) o 

^<Di:bfmm(omt hX-kmn<r>^^'!7y-^)iry7-i^l^^<o^)^>\fi—'^ 
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2 

(D^mt1^'^(0±ffU^n^^^^^£mm.^K.mmX'h^ (Sternberg et al., 
J. Mol. Biol., Vol. 150, 467-486(1981) s Abremski et al., J. Biol. Chera., 
Vol. 259, 1509-1514(1984). Hoess et al. , Proc. Natl. Acad. Sci. , Vol.81. 
5 1026-1029(1984)) « -ttHibh. m-mh^'f-±.i^m:l7\^(D 2^(Dlox?mm^^tE 

LSf&) . i^tc^(Dm\^. M/jJ5DNA^^±tC2o01oxPiBW#^Et. -tO- 

^^;i':^xhm^-t^^tt^^^fixis<o\ iii\^Rf^^(omtLx\t. mm^ 

(Sauer et al., Nucleic Acids Res., Vol.17, 147-161(1989). Kanegae 
et al., Gene, Vol.181, 207-212(1996)) . W]^^-(^^^ (Sauer et al., 
Proc. Natl. Acad. Sci.. Vol.85, 5166-5170(1988). Anton et al., J. Virol., 

15 Vol.69, 4600-4606(1995). Kanegae et al. , Nucleic Acids Res.. Vol.23, 
3816-3821 (1995) ) . hyy^^'y^^^yi^'^'^^ ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6232-6236(1992) . Orban et al., 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992). Gu et al.. Cell. Vol. 73. 
1155-1164(1993). Gu et al.. Science, Vol. 265. 103-106(1994)) m>mfh 

20 tl^o 

#ASf£;^fijffl-rtbf^. ioxPia^ijdSi!Eic#«E-r'5i!j'^Mt^^fe^*:^'> 

TiS< (Fukushige et ah . Proc. Natl. Acad. Sci.. Vol.89, 7905-7909(1992). 
Sauer et al.. Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) . nm^X^l 

M'feSSB^^iJoloxPgB^iJ m^m) ^S:fflv^fc^^}^5^Tt>tbfc:o loxPiB^iJtt34^S(Z) 
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3 

immU^h^'O. 2o<^13igS(^jJ5:^[RjS^SB^'J (inverted repeat) \Z.^t.fl 

tjfl^ t7!)'^^ h^X\f^^ (Hoess et al.. J. Mol. Biol., Vol. 181, 351- 
362(1985)) o 


loxPiB^y (34bp) 


12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
J5«iB5ll ^^^-it- BLWm 
(13bp) ^iA (8bp) (13bp) 

5 

mmm^E!i:^t^i^^ ^i^^tK 2 oo^M^ioxPiB^ijraT-fi#M6«)DNAm«^x.s 

ft^i)^1^^ ^ ^ ti^TT^^tltc (Hoess et al. , Nucleic Acids Res.. Vol.14, 
10 2287-2300(1986)) o 

tfc. h ^im^i-com^mioxpmm t ^^^loxPie^j torn i-^^-r s stfe 

^(Dy^^T^V :t7T^i^±(DMB^t(DM^ (Waterhouse et al.. Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) . 7 K^iJ^ ^'--t<^ji€^'^ 
7^7;^^ K^:?^^?— ^(7)JfA (Tsurushita et al., Gene, Vol.172, 59- 
63(1996)) . yy7.^h^^^^-±(DmB'f-(OW}^mMk^i^±(Di^B'i-t(Dm 
^ (Bethke et al.. Nucleic Acids Res.. Vol.25, 2828-2834(1997)) fiifii^m 
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loxPiB^iJ (^MMloxPiB^iJ) (D^^m^^xnioflX:lf5 "9 . ^ifi^'JO^^MloxPgE 

CO J: 51^. «^*<Dg^^|?-eJ4'^mMloxPgB^iJ^i?^MloxPSB^Ji!^ffiv\ 
15 ^§^(^11^ 

a 6<J(t. i; 3 ^ t'i-— € C r e (D^tET. ^^MloxPiE^iJ t \tm^. 
x.RJti)m^-r. ;5^o|D-@B?iJO 2 0(7)^mMloxP@H?iJF^T'Om^K.Sf&{t 2 o 

(Dm^mio^mmm t i^ss^^^-cm:: 5^^sioxPiB^j?:«i-s ^ i: xh 

5o $f>lc:*:|g?^©g&^{4. IJ^tMloxPiB^Jt^M^loxPiB^iJ. ^L<«M^j:5 
20 IB^iJo^^MloxPgB?iJom^-a-t>^l- J: t) s ®)«^»^{* 1^* -r S i^^X^^ 

^ISWbfi, loxPiaJ^J(^>^-^-1^^'^J^<^8:^S^-C^-oV^T■5I|g/j:li^S 
25 ®^<D^^^loxPia^iJ«rf^|S{ i^m^^WL^J^M^:^^X5Ut^^^PMi-^ - 
|;i J; 9 , 2 -D(DloxPmnWiX(D y 3 >^ t'-f-if C r e ^&#ffi^x.SJ^?0^1iS:# 

(D^^mio:(Pmmx\t. 2 oc>if ^emioxpsb^ij^ i^m^<^^^t?m^;tsi£: 
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5 

5 •t^j:t>h. ^^mmom^it. (1) ~ (2 1) oi:*3«9-Cfc5 ; 
(1) OT<^'l4S5:'bo^MMloxPiaR 

-gg^) o2#@ (T) , 3#g (G) . 4#g (T) X{*5#S 

(A) <n>mk<Db^'>fSi<hh-^(r>^W^^^ (T) Xfi7#g (G) 

12345678 

5' -ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 


1.5 m^;iSJC£:^ds^r^-f. 

(c) y 3>'t'-:^— r e<^#:&T. ID-OiB^J^>t1-S 1> P -^<^^M^ 

(2) mTO't4K>^t>o^^SloxPBB?iJe 

20 {.7.-<-'^~^m 0 2#a (T) . 3#e (O S:D^4#a (T) omSTi-b 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

5 (c) y If C r eO#^Tx IIl-<^SB?<J^^i"St> 

loxPgB?iJt<^r^-e#M6^DNA»xLSJc&;i5®:it''j:v\ ±IB (l) (2) 

10 (4) rn^m-^ : 2 6. : 2 9. iB^J#-^ : 3 0. Sa^J#-^ : 3 5. SS 

^J#^ : 3 9. ia?iJ#-^ : 4 2Xf*iH?iJ#-^ : 4 9 -C?^$tl5i3?iJT*fc5±E 
( 1 ) |B^(7)^^MloxPiB?iJ ; 

(5) ±IB (1) JSV^L (4) VN-rtb;54c|B«<^«moxPSB^iJil:W-t-5DN 
A ; 

15 (6) ^i^;^e< ^^-o<D^;tSloxPgB?mU^±E (D Xfi (2) IH«O^MS 
loxPSB?iJ^'>/j:< it>-o^i-SDNA : 

(7) W^m\ox?MntM^Mlox?W.WmKWiMomB^f>^WA^tifc±B 

(6) |E«(DDNA ; 

(8) 2V^^r^/^5i^?lJS:^)0/>;t^< i:tj2o(^±E (3) ES<^^M^loxPSa 
^fifclM (8) E^<oDNA; . 

(10) ±IB (6) ^^CV^L (9) v^-f ix;5>tc|B^(DDNA{c:J;oT?^®^^$tt 
fcm ; 

25 (11) TE<^DNA (a) RX^DNA (b) 1: V a ytf"?—- r e 0#^ET 


wo 99/25851 PCT/JP98/05094 

7 

i-S^S^*, TiE<DDNA (c) ^m^:it^^h^i^MBl'm.^:l7Wio 

(a) m^miox?mt mBi-ARxj^±m (d (2) E«<^igMMioxPia 

(b) It^^loxPiB^iJ. ite^^BROTNA (a) 1 1^ C^^^loxPiB3?iJiSr O 
5 JllC^i-^^Jt^DNAo 

(c) DNA (a) iCioVNTjtfe^AdJjt^^BlCgi^^n/cDNAo 

rr-e, Jt^^A&t;3ie^B^:isv^l^^;i5ft^(^^t^^•^fc§ ; 

(12) TIBC»DNA (a) RX^DNA (b) ^ y = >' t'":)— ^ C r e 0#^5ET 
10 (a) ^V^^cm^j:5iB?lJ^fco2o©±E (3) IH^O^M^loxPiB^iJ (^^S 

loxPia^ij 1 Rt^mMmiox?mm 2 ) Rxj^i^^^A^^^mio^pmrn 1 /5t^i^ a 
/^m^ioxPE^j 2 oMi-^-rs D N A„ 
( b ) mi^Mioxpmm 1 . ae^B&tj^^M^ioxPiB^ij 2 ©jigi^iw-rs^^i^ 

DNAe 

15 (c) DNA (a) ^;I:feV^T3t^^A:655tfe^ BtCg^^HfcDNA^ 
::r-c% ae^^A:S:tJ?]t^^Bfii:v^{cM^ji^^^<^3te^"C**>^ ; 

(13) m^'f-BimmmimB^-vnfj:\f^:Lt^m^ii-r^±u d d 

(1 2) BW^(r>:^& ; 

(14) 3te^AJ)STO6^;fe51fe^-e{*7^j:^^::i:^#mi-rs±l^ d D Xf* 
20 (12) 

(15) DNA (a) ;5S«0^fefls:DNA-efc«9. DNA (b) i^-fv^.^ K 
DNA3?.«-:*:^^^DNA!J^-r>'W;^-Cfc5w^^#mi:'r5±IS (11) ^(^V^ 
L (14) VNTtid>ramo;^ife ; 

(16) DNA (a) immo^^i^DNA-Vh'O. DNA (b) dS^JiSl^-e^ 
25 ^^ti?>:it\zXy) -3t:^^:|^DN A t ti^^^^^-f-^ ^ t =Sri|#mi -fSiK 

(11) j^£v>L (14) v^-fix*»i;i|e«(^^ife ; 

(17) DNA (a) ^sz::*:^DNA•>-r/V'>^<^^fe^*:DNA-efo•J. DNA 
(b) KDNAXW:z:*m^^DNA!>-r>'V':^-efe5ri:Srii^^-r 

5±iE (11) '^^v^L (14) v>-f tvdMcfs^o:^^ ; 
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(18) DNA (a) }6Sz:*^DNAl>-r/V>^<0^fe^*:DNA-e$>«9. DNA 

( b ) immps -c^^^fi^ r.:i^mm^D n a t fji^^m^^-r^ ^ 

t^O(^mt-t^±^& (11) ^<^v^L (14) \,^-rivMzmk<D:^m ; 

(19) DNA (a) OZ:;*:^DNA!>-f7V^d5ry'y 
5 m^1-5±E (1 7) x« (1 8) f5^o:&ife; 

(2 0) ±12 (6) /jrv>U (9) V^-f^L/i*{;lE^fe<^DNA^Ir^fe^^^±^cW■t-S h 

(2 1) ±12 (6) JfeV^L (9) \,^-rflM^^Wi(DDNAf}^hfl^mMc 

10 mif*. m^mox?Mn(D'^Mh(Dm^^^'t^x-h^o (s) (i-tr^^^ 

Sr. (a) ftT^^-fe^X^^^-to 

|gl3{l. -^fig$tv^l:^Ei^0^m^loxPga5?lJcO^^— th-'^^Oia^'J (T 
15 yf-t^;^^) <^^1-o 

1114 '^^$^^fe2^^fi«lo^^®loxPiB^|Jo;^'<-1^-'^^<^i^^J (-fe 

(bp) ilr^fc 

EI 7 It. :/y ^ KpBRwtO«lat^^1-m^0-Cfc So I" L J fiff^MloxPiS 
25 ?lJSrE5fet. :ft:i^:±(^^RimoxPia?IJ(DtPlt^^-t-o ApR(tT>'fc'v'y ^-Wtt 
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m-^h^) o r^tO^^tiB s aH I1^-r h^r^U ^fiB s aH I 

mim}T-(o^^ (bp) ^^-To 

Dr a I1^'f h^^-fo 

Ell KpuLwL (A) , z^y:^^ KpuLwM (B) StJ^^^^^ K 

puMwL (C) <D«lit^^«^ll|-CfcSo 

-e*5 5„ 't'^(DTM:dnoxPgB^iJ(34bp). z:fiTilllfBd^^-<— 9— '^^(8bp)T- 

Ell 4{i. y^;^^ KpCALwL (D) RXJ^-^y:^^ KpCALwM (E) Opat^Sr^-T 
i^^m-efeSo CAP r o(*CAG7'n^-i?-, G p Afi/3 -j/n y A 

El 5fi. ^7^^ KpuLZM (F) S:!;^:/^;^^ KpuMOL (G) Oliit^^^i"^ 
20 ^C0-efo5o SpA«SV40<^or i SU^JJ^ V AE^J5:^i~o 

mi 6li. 7^7;=^^ KpuLZMOL (H) ^t^T'y;^^: KpuALZMOL (I) (DM^^ 

KDNA (^Jl^DNA) ±|C#«Et-^lacZjt^i^S:T7'y'J^-r/v;^yy A±lc^AX*% 

Ell 8 J*. :^7;^5 KpCALwMds (A) . KpCALhnBMds (B) S.tJ«:/7 

>^ ^ KpCALGFBMds (C) O^jtSr^-rmOT-CfcSo hmB«^^-r i/n-^^ v-^ 
Bjl^3^4al'E^^ GFBttGFPty^:^-v^i/:/iiS'l4jt^^i:<^SIt'^^K^-Sr^ 

-To 
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inoi=9-CCV-imM^^ii:/c„ Y-r-m^m^T'f J ^^^\':^(Dmi=m'X^m^ 
60%. moi=100X-Hj^90%<^ii|}&dSW< ^^$tlfco 
5 m2 0\t. HP^^loxPIB^iJ }i ^^^loxPIB^iJ b <Dm.?)''^t>^\^i^ !? . -fy:^^ 
KDNA {mmk) ±lc#^Si-51acZa^^P^JWia©^feflc±<^jtfe^(::#Ar't 

02 lit. mm(Dyk^^±.(DmBi-(Dn^mm.(r>m^-^^-tmxh^o ^^^^ 

x2^y(^yyBm^<O^M(r>QW(D^-^yVm (C3. C7. C8. CU. C19. 
10 C28) {C, ^rtL-^ttCre^mi^l^^^Txy !i'-l'/V'^AxCANCre>Srmoi=5T% K-:J--ffl 
*I^;tTr y !^''1'/v;^AxALZM0L?rmoi=10.30.100.300-Cl^^tC 1 NfM^^^-frfCo 

mm^x- ^mmtmti^ii^. Y-r-mm-^^rfj '>'Yyv;^^moi=ioo-e^^ 

Lfc^. 10% (C19) -b^ioZm^ (C8) <^«:65^< ^fe^ttfdo 

20 m^\t. Sf^MloxPiB^iJ. ^MMloxPSB^iJ 1 . ^^MloxPia^J20 3S!i<^loxP 
iB^JdS#^E-r:5^. S^MloxPiB^Jt^^^loxPgfi^Jl. l^ifeMloxPgB^Jt^ 
^MloxPia^J 2 . ^M^loxPSB^iJ 1 h ^MMloxPgB^j 2 (n>^^^M%^^X\t^ 

25 w (7)^mMloxPiB^J h ^^loxPIB^iJ C «)*fflflao^fefls|;i*fi^ii A/ 

. n Cija^-g^^b-erO 2 o(^loxPga^iJ(^F^I^'^;t<^3te^:65^^Ei-5^^ 
DNA^. y 3:/f:h-^Cre^ ,t 'tjlc»i;i^A-rs ^ 1^ J; 9 . ^T^S^loxP 
ifi^iJif 5 t L < (t»^MloxPiB^J ^ 5 Lie J; Sjf ASf&tc J: «) . loxPE^Jds 
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10 t5o 

:^S0 7#@(DmS?rG36>bAtcfiiSILfciB?iJ;J5^btlTV^S (Hoess et al., 
Nucleic Acids Res. , Vol.14, 2287-2300(1986)) „ ^<DT -y±-( mXii. T V 

iy>'W'f4jte^^<^i^{B){-»;tMloxPiB?iJt^MMloxPgfl?iJi:^ifAb. 
20 mM^R!t<^Um^nmVX\,^^o -rttfyh. l^^OT'y;^^^ KX-OCretCj; 

^mi^x.R}t^K!im<r>\ox?mmp^<Dm.m^mMLfc. ^-r^or^y^^ m^mw- 
mzumLtc^mmioxvmm imAmm) Rm±m\ox?umt:^t3mk^mn 
mmit LW.mv^\^ Ltcdmmnomm^. m^moxpmmxj^^mmioxpmm t 

S^i^'g•$■ti::/5:DNA»f>^■$^S®i!LTfflV^fco Z(DmWm^in vitToOmmH^^X 
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5 s/^^i"^ ; 

Crelv:J;6^«9mtSJCJ?l-i«3^ 2oOloxPgE?iJ d^^M&U^^M 

'|lfe:i^^ii|a^t3o-CV^JfcV^, V^t>^^-5J^yx— fll^t (Holliday-stmcture, Hoess 
et al., Proc. Natl. Acad. Sci.. Vol. 84. 6840-6844(1987)) (D^m^iW^-f^. 
2o(DloxPiB^jr«lT'(^*I^;tSfc?tt. ^-f ^^OTW^TJ^t^ 7#B h 

25 8#@i^:^S(^^1:6S^»f$tbS)^'a'Lyb^. ±{10(^^0 1 # @ i 2 # B O^S<D 
ra^5^»r$ttS^'g'-r5::^^cJ;•9SiS^i^T't-6r^^s^f>^^TV^;5 (Guo et 
al., Nature. Vol. 389, 40-46(1997)) o %r>X^ 2#S75*b 5#g* Wl&S 

x.\m^^t^±m(om(om^i!)m^-ri^^r^i^x'Rft^i)^±'t<>tci,(D. m^i* 
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10 i^o-c, w^miox?mmK^\'^x. ^^U(D8m^ {^-<—^-mm <^2# 

g (T) . 3#e (G) R.XI4^^ (T) (Dm&^^hm\tfl^-'-D(Dl^^7!)^m^£ 
±#tfc„ L;6^L7t;i»5P,, |^CE?iJ<Z)2o<D^MSloxPiB^JraT-(7)J|a^^x.RjSo 

mmioxpmmitmm±-['^^j:fm^^m^^\.fco t2c/g7a(#217k ^^m^- 

26) . T2A/G7A(«2271 . IB >?IJ # ^ : 29) . T2A/G7C(tt2272 . ia?lJ#^ : 30) , 
G3A/G7A(#3171 . SB 5?IJ # ^ : 35) . G3T/G7A (#3371 . SB # ^ : 39) . 
T4C/G7A(#417U Sa^iJ#-^ : 42) . A5G/G7A(#517U BB^iJ#-§- = 49)„ fj::f)^X'h. 


wo 99/25851 PCT/JP98/0S094 

14 

T2A/G7C(#2272)^m5G/G7A(#5171)<DRj5&^^ft^^l-ii^^ofco ^^tt 

10 ti^oT. ig^^MioxPia?iji:i*5v^-c. ^^U(D8m.m {:^-<—^-mm) <^2# 

@ (T) V 3#@ (G) . 4#B (T) Xtt5#i (A) C>:^S(^ 9 ^>fi>^j; < 
%-0(^|^S^^U56#g (T) X(t7#i (G) <Dm^(D0^'P^i<th-:^(O 

15 $ ^ K:^^m^ h it. mtf:^mn(D^Mm\oxPmm(Dm'^m.^^Rst^i>^^ - ^ 

9 ;6^^i|tf* t/c„ ^ i: L TT2C/G7A (#2171) T2A/G7C (#2272) ^mif 2> 

:Ltih 2m(r>m^miox?mm-^\tfm^BLmit±< hm^^tzo ^ozt 
m&ioxpmm. ^m^ioxPiB^iji. m^miox?mm2<D. (i^fi<th3mm 

20 tf5±-e^ffiT*fo6o 

j^ic:. :^mm(ommmioxpmm^m\f^tcmB'f'ms^(o:^^RW(ommi^^^^ 

^(DmK^i-^'D^A (a) t. if^^loxPga^iJ. ^MMloxPga^iJSrClomtc:^ 
25 -f^^^^DNA (b) i;ilry r et^^^ETl-S/J^^-tir. DNA 

(a) ^'(^jifi^A^rit^^Blcg^i-srirTi^ibJteSo :::i't?. S^MioxPiB 
?iJi:^m^ioxPE^Ji:f*c r e^fi^#ila«ix.s^&^i^:: bT> ii^^A&U^Ji^s^ 

*.fc2fw^^(^3ie^S^:*-&li. l:v^{^^/j:5iB5?|JS:'bo 2o<D^^MloxPiB 


wo 99/25851 PCT/JP98/05094 

15 

n mmmoxpum i Rx^^^moxprnn 2 ) s-T^it-B^ A^ismsioxPSB^ij 1 

r e<^#STl-SJ5£;$-&, DNA (a) if <^5t^^ AiSrilli^BJCfiil 

i:/j:ofct><^^IBvvT'l>J;v^U *;?hfRIP>A*^o®mcJ;9^lart^c^A^^ 

25 d5«o^fe«i:±<7)l?^MloxP@B^iJ^^mMloxPffi?iJi:<^^l-#A$n5o -t*^ 
«(D^feflc±0 2o(^loxP@a^iJora{c:it'e^AdS#^1-6^f*^ -<^Jt 
-g^A;6S^d>tbaei^B ds#A$tisa^^S^t ''i?). Vk^^:t(n> 2 o(^loxP 
iB>?|J<^rB1{-it^^^s#^£L^J:v^:^'g'(c«^i^^^At^^ji5o ^e>l^. mmk(0 
2o<^loxPiB^J<^Fp1liia^i=-d5#^Et/j:V>#a-«:. ^fe{4:±03llK^A^I^< Cl 


wo 99/25851 PCT/JP98/05094 

16 

Ld^t. ae^A5^^^^T'{>^fefls:±^-tl2oOloxPgBa?lJ«:^^^^1- 
^ J^^tliM^. DEAE-dextran&. y 7 a: i> a M^^WJ: ifOi^mit^ 

uvw^^ jv^^rf JWi^^^ j^^. Hiv^o. i^-f/i';^^/ 
1-«.DNA^RNA^Hif^LfcM^l:^6<3;^&-C«l3:^A-t-S;^?fe^^ e^-fyv^-^i^^ 
^0^^(Oi^$t^fei*:(0«|#^Og|H£l-3t^^^Sr#A-e#5ri-Cfc5o #1-^ 

m-mwrnm^^^^^n-rhALxym^xm^xh^o j^jt-tf^i^f^. dna^^v^ 


wo 99/25851 PCT/JP98/05094 

17 

mz.n\^xhmmx^^o ^^■^(o^^'im'i-^Wimm^x^^^'^^ijmt lt. 
^<D vy^y^ iyau^v i^mmt yt. Vk-^mzMmmoyimm t m^mox?w,n t 

25 *JfAtfcii)«fej-C. ^(D^m-m%(DVyy:^^/aL=^y^n^^%hmm<ol5m 

o|ITOi4jl^^Sr#AUT'bi3V^T^J:v\ r<^itfe^^ATOife(-. (a)i? 
^MloxPIB^^iJ b ^MMloxPE^iJ i <^^{;: g 6<)jte^«:#A Lfc^^^DNA^^^. R 
(b) Creg e ^^A-t- 5 w i 9 . (a) (b) m^trnX $ i^rca^■^^llaT♦ g &^ 


wo 99/25851 PCT/JP98/05094 

18 

x*-t^Kn^:Lti^x*^^o ^mm:^m^m^titf. m^^^M^^^MA-r^ 


wo 99/25851 PCT/JP98/05094 

19 

P>;ii»i:*jNBJiaW^^^L. Cregfi^^^fc5V^^ifprb?&*0^^{cJ; «5^m•t■ 
(inverted terminal repeat : ITR) /if ife^loxPiE^J//"? y ^-i^>Vmm/ 
m±mox?W.n/MBl-k/m^Mlo7iPmL <^Ml-loxPSB?iJSrif a LTcTt/ 

15 -laicJfA^JLSo i^Jt^a^^B^AmT'y^^ KDNAO^aj^LXf*. H^^MloxP 
BB^ij//^ 5/ ^- v^y i/iB^j/ite^B/^MMloxPgH^iJcDlijiSr^-r 5 T'y x ^ 

25 ^*$tli:v^5fcJ6. !>-f7V;^DNA{t1i^1-5l>COOe7>f7V;^i|5fe^ (virion) 
5„ 


wo 99/25851 PCT/JP98/05094 

20 

^Ty'J^^)\-:^mk1>^^^J^:^U=f- (virion) \z.t^W^X.<^<y^-i^'y'^^fi 

15 A-f- 5 „ ^ <^ fc i6 l;i . ^^MloxPSB^J if ^SloxPlB^J ^^1" SDNAiS g^p"p 
(AAV) /jiifoe'^>'l';^^i^^-1'lil'^*tlS?i^-eS4-$n5o ^i;5^-Civ AAV^I: 

20 AAV-Sm^) {^ifA$ti5»j65l^V^;?)^f>-efc5o ^ O^fe*'^^^^'^*^* 
fe^^AI-fiAAVdS3-K1-S!>-f/VXa^i^ (Rep) dSiJi^^T*fo2)/5\ m^EM^^ 
f5i^-CV^5AAV^^ ^-■C(iAAV51^^<^;»^?a5^*5^**ti'XV^5fc*. ^fei^-^O 

^ ^-a-tJ-fr-t t ^p-f MOO:^SS h-fX-») 5 fcJi>, AAV<^± !^-r /l';^5ieiF^i!^i^ 
25 Lfc^*. 2o(01oxPBa^JSrjfALfc!^'-r/i';^Srfm-^#So ^<0#AMf*s 
AAVite^^(Z)ii5JJSi-^i-2>jJ5;fer|R]S^iB^iJ (inverted terminal repeat : ITR) 
(D^-ir-t-CrtWM^bV^ r0 2o(^loxPiB^iJt:ifAUfcAAVSrt hJcS-^-f 
'SriilcJ;^). ^fe^^{:i2ooioxPgB^iiSrlfA-t-6::t:6S-e#5o 


wo 99/25851 PCT/JP98/05094 

21 

20 tbS (0^1h-r:i^^-;^. 1994¥4^-^. 20-45 .^fJ^V. 36(1), 23-48 

(1994). iBLnz.iih(D^mxwm o :mm(omm\z-^^^x\t.\^-ffi(Dism%^m 

fc5vMt^f£;;i-aRNA^Srm^iiA.-e^A-r?>;^iS:i5^ff ^ti5o ::<^4'T\ i^h 


wo 99/25851 PCT/JP9R/05094 

22 

mmi%:WMi^\H\^m Air ^In Vivo SU^t h;6>f>fc5S(^*IDJBa<Sr^® L#: 
1994^ 4 .g^, 20-45 H. >^fiJII*. 36(1), 23-48 (1994) . ^U^dtb 

*^^<7)g^^ci3v^-c. In Vivo mKx^i^^ir^m^itmwn&o<D0^B. m 

Ex Vivo i£l;iJ:5^-6-t-{is S&lr^pu. fc bt^^lia (^J;ifi. !i 

In Vivo m^ix^^-^ir^m^it. m^(DmMmm mns^ mim ^tv 
mt^n^o i^fc. ^'^mi^jt\^x. ^m(omi^^Mx.xh^^\ ^ummi^it 

T-#. */c^«loxPiB^J^Srt)ODNAlcft;i. ^M^loxPiBJiJSrt>oDNAS:iia^ii 

hf6^^jv7.-<i^^-^mmt'LXh^\\ ^hv:.. ig^^ioxPgaj^j^T-boDNA 

t>oDNAi: L-CO-OOOlmg- lOOmg. Sf*t<»i 0.001ing~ 1 OmgT?fc I? . rtlSr 
^0 ;iVNL|gc>^ ICI [Hlg#-r50d5ji^-Cfc5„ 


wo 99/25851 PCT/JP98/05094 

23 

1 1 ^MMioxPgB?iJ2©i^l'a^o 2 o(7)ioxPiB3«J^ffl V ^fc^'a'<^^l^i^M^<^:^^fe 
<?5|ft?g -Cfc 2> ^5 . SSft^mttoMJ^j: 5 3 oJB^±(^loxPlB^iJ ?rffi V ^ 5 c i Id ,J: 0 . 

^MSloxPiB^iJl. ^^^loxPifi?iJ20 3 o(D^/jJSloxPiBa^iJd5|^-DNA±(;:#^5E 

-r^m^^mt Lx^m-r^o m^mioxpmm/m.^'f-A/^^mioxvmn/ 

jt'Si^ B /^^SloxPSa^iJ2i^ r (^Mitc^i- SDNA(a) (C, ^^^loxPiB^J/il^ 

10 ^ c/^MMioxPiB^ji ^m-r^mmk {h)t^v^^^ \f-r—^CTe<D^y\zR 

Jl^DM(b) (D^t> «9 IC, '^^SloxPiB?iJl/5te^D/^MloxPiB^J2«r^i-S^ 
il^DNA (c) ^ y =1 t*-^-- ^Cre <^#^ETl-Sf& $ 5 1 > DNA (a) 4^ <^it^^ B 

^!)<:^c::*:||^(^^MMloxPffi?lJ5rfflV^fc3ie^^®^<^:Brfls^BJ|^ov^Xlft^•r5o 

20 (1) T7'/!J'-f7v;^'^^y.^t-#^i"S3te^<^Si^^ 

^rX^^fU-fitl-. CAG^n^-^J'-Z^^^loxPga^iJ/^MMloxPia^J/^^y AiB 

?feSJ:5i-#Abfc«a^tTxy -^-f^i^;^ (AxCalwM) Srfmufco f^i^. 

lcW9CAGyn^-^5'-t ig^m'<^^-i: UT #M ¥3-1 68087 


wo 99/25851 PCT/JP98/05094 

24 

DNAi: L T transfection IC J: V) ESj^flS ^ A t T ^ <tV>o t L . 
5 transfectionld J: 5«'^Ojl^^^A^^«f:10%{.v ^ . ^T^TJ^flSt^ 

B^X^^m^. :^J^^/w-<;^'Jr^;w>^(^^^v'>':¥-^— if (TK) jt^^<^^y 
10 A|2^J/Sf^MloxPga?lJ/lacZ3t^^/^^MloxPE?lJ/SV40cDori:S.t/4^y A 

7*/!?^;i';^ (AxALZMOL) <lrf^SS}LfCo r £0*a«l;te'>Cyv>^AxALZMOLSr K:^-ffl 
iB^JF^-em^x.SJE&:65®C: 15 . Pf^MloxPlB^iJ/lacZit^^/^^SloxPge^iJ/ 

^^5Mr^?^^v^J:p(c:■t5fc^^)^^ffAUfc. CreSSfix Cre^m&t^^T 
^ J A J^T- AxCANCre {^^XLh . Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) (c:J;«5#^^Lfco 

#$El-5a^^<0g^ (#A) HS^^ffofCo K-^-- fflTx/'J'^>'^^AxALZMOU 
iJ'-^^' hffiT-r/ l>^/W:^AxCALwM> RU^re^^Ty^/ r^^/Wx^ AxCANCre Sr. 

iijti^^m (cv-i«t)L<{icos-iw) (cin^jc^^^itfco Y-f-nr 

f^^^ /V ;^ AxALZMOLSU^^^ LfcS WA^^^HlacZiltK^ Sr^l" 5 1) O © 
25 a^-^5'-;&S#i&LJ^CV^fci?>lacZ]tfe^lil§^U?feV\ ^WA^^±t^lacZ3t 
J^^H^^ ^— y>y hffiTx/'>-r>'W;^AxCALwM©CAGyn^-^-OT^ftx -fj^t*? 
*>!^^§!loxPiB?iJ i: ^MMloxPlB^iJ ^ O^ltc^f A$ tv-C^5«)"ClacZii^^^iS|il^ 

-rso t^oT. \^cmB=i-<D^w,t. •m\zMB'^mm {^(om^^ymx) i>m 


wo 99/25851 PCT/JP98/0S094 

25 

iaczae^«^bTv^fc„ ::(^lli^ml-*5v^T«^i!a<^^' u-i^m-i-m^no 


wo 99/25851 PCT/JP98/05094 
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fy:?^^ h\ DNA. ^Umm. ^i^S. if 9 & 5 ^m^i, ^ 

{ZWrhfil^^^'O . TMolecular Cloning, A Laboratory Manual. T. Maniatisb 
m. if 2 iK (1989). Cold Spring Harbor Laboratory] {C|E«feO:&?fe|c2pCTfif 

5 mmmi 

( 1 ) y =J y t*:h— if Cre5r^tf««iW?^<^^i!l 

y =l^t*■:^— ^Cre^fe#mi^;tSJSI-ffiV^5Cre>lr^tf«Wtli^S^#5 §6^-^ 
ij;T<0^<^^tTofco Cre^m*I^X.T7^y !J^'f/i^:^-<^^-AxCANCre m^tL 
10 Nucleic acid Res., Vol.23, 3816-3821(1995)) *^1 x 10^ PFU=lr. 225cni' 

7 7;=^=^ i*c^293m {i: h^i^'wm^^mmw) «^ (37t:. i^ra) $ 

(5% FCS^%DMEMi^«fe) $ (^24^rBli§^ LfCo :^#«I-T^. 

mmW. (50%^ y -fe n -/U'/20niM h y (pH7. 5) /'300mM:^{b-:^ h y i^/lniM 

15 EDTA(pH7.5)) Sml^M^mm^mMV. ^|aMy=<^^-^5'-S:ffiV^20OW. 2 5> 

(3o#x4iHi) T*m^»L. mmmz.^^-r^&CTem&^ikm^'^fco n^ti 

(-80*0 LfCo 

(2) ^MMloxPlE^iJ^-^tl-^^DNAcTJfm 

20 |?^^loxP@a?iJtt'<^8|g^o;^^-i^— §iJ:9'=lr IISS^ L< 24ISIIlNflw, 

(^^^;i524a^. 2:i:si^^«oig^d529@!g-e, ^Mti±^^^mRxj^ry'^± 
y:p^m'k^^Ltio s^MioxPia^ijo-a-^DNAt^flliiSria 1 (■fey;=^mtiifi?'J# 

# : 5 5. T>'f±>'^momn^^ : 5 6) I^L^I", ^^^loxPlB^iJ 

±y7.m\t±< (ommmmt^s:<. ^^(Dm^r=^-vy^L2:^m)mt l 
tern. 5'7i^As^tim4i^s^ttiL. m^mmmm^aiRiMhoKDmim 

mzfj:^Xo\mmLtCo ^0)fclt>. -ti^<^2*mDNAtt. Xbam>i-»^JPI 
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5 (3) 2o<D^mMloxPie^iJ^-^tfSgDNA(OpM . 

DNA (imSO^OS^) 2Amm^^fl'etlUm])^-'^Xligatior\^}t (7" 

l;!^^!: Lfco r O^JPSi^^AOiaic J; 9 pBR322 DmcDnm^^Wm^-^l^t^^^^ 
l6x?^mimi)mii>n. pBR322 DNAtDMjUSt-l^l^SB^'J'^^MMloxP'^^DNA;*^-^ 

^^Xfc^mmioxP-a-^DNA^GEANCLEAN 11 (7•:^='^/^tl^) (;i<i:«!>^#s 
15 3gMMloxP|B?iJdS^-a-bfcii:^5i^DNA (*^}4.1kb) i:l^\Zm'rK!t^(^^MDmt L 

( 4 ) 2 o(^^MSloxPiB^ijFB^-ecoCre|fe 

20 !^i^lS> 50niM h y ^*gm(pH7. 5) /lOnM MgClz /Img/ml l> VJfiimT/VT' 5: >-/ 
linM7 ^/Vpt ^/V-^/Wy' ;i- n 7 K (PMSF) /5 m g/ml T:/o ^Sr-^tf 
(3) T-|^|!iUfc«WDNA (l^g) t (1) t?iliSlLfcCre^Sr^tP« 
}ftm?KlO/ilS:*Dx. (SM*50/il) ^ 37'CT*30^>R;SbfCo S*£:^7^. Ki^i^ 
m\^A5fi'i<DTE^<yyT- (pH8.0) /i 1 <^EDTA^?^ (pH8.0) <SrAnx., 7 

/l-et®L, #feiXfcDNA*RNaseA(20;ig/ml)^^tpTE^^5/7T- (pH8.0) 30 

^{b^^v^r>A (EtBr) p;k^\zx^^m^fitmh(D^<yV'^m^\^tCo 


wo 99/25851 PCT/JP98/0S094 
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mitt^ts 2.7kb. 610bp. 380bp. 360bpO4:1C(O/^>' Kd^^CSo MM 
DNAASCrel^i *) m^x.R^^^1^Z.i- b . m^Mlox?^ 1 m^-T^m. OkbO^jyt 
DNAi^m^loxPO^;()^P>7^j:6^50bp<^Em;ba)NA;65^ (7)T\ rixb tr^JRS^ 
mBsaamiti-^t. 2.7kb. 920bp, 380bp. 50bpO4>f:(0/-?>' KdS^CS (^6 


wo 99/25851 PCT/JP98/05094 
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a 1 - iMES loxp s$y i:36iis! loxP e^jmo) cre 





S^loxPS^II- 

DNA 

imSloxPfi9!l 

WKA iQxPfi^J 











(970bD) 

(920bp) 

1 

Mild 

1 


1 • 
1 

9 

2 

#11 

*r 

o 

tmrn 

3 

5 

3 

812 

o 

o 

4 

7 

4 

S13 

A 

q 


7 

c 


*f 


5 

0 

6 

w 

iJ22 

A 

H 


7 

0 

7 


D 

C 

9 

0 

o 

o 

831 

c 
O 

7 
# 

g 

0 

Q 

S32 

D 

q 

Q 

0 


ASS 

O 

c 

w 

g 

0 

1 1 


1 

7 

9 

0 

12 

442 


6 

9 

0 

13 

#43 


6 

9 

0 

14 

#51 


9 

7 

1 

15 


1 

9 

7 

2 

16 

#53 


8 

7 

1 

17 

#61 


8 


3 

18 

#62 


8 


6 

19 

#63 


9 


2 

20 

#71 


7 


1 

21 

#72 

3 

7 


1 

22 

#73 

3 

1 


1 

23 

#81 

3 

3 

. 4 

7 

24 

#82 

. 8 

5 

5 

9 

25 

#83 

2 

9 

2 

8 
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;^tt}-e#«^v^^ ( rsj c>5%*ti) 5r roj i:bfc„ SJS<ol'^«:»P^{- 

5 oV^T^i. ^««J2- (2) T-M-rSc ) 

mmm2 

CI] if^MioxP@a^ij^-o;t-rs7'7^^ K (pBRwt) 

-/y:^^ KpBR322(c-ocoi?^MloxPSB?iJ^^AUfcy7:^5 K (pBRwt) ^ 
15 (a)pBR322Sr^iJ|5gi^^EcoNI-et^<b L. $ b (;iKlenow^mi- ^ !5 MSHS^^^^fb L . 

y7i-ltjillcJ;9S:Jt>^^TE^^5'7 7-Jcg^U^„ ;^V^T% Xhoiy 
(5'-pCCTCGAGG-3') SrligationL. UWmm^o\m:^st\Xnm%\m.. Til 

20 II iy-r^^y^em ^fflv^T*ti!»L. )^m<r>wmom\my\. f&:^d5Psti?^^b 

ifK"C$>5m 9kb(^DNA»T>t^#/Co 

(b)pBR3225r^JPSi^^NheI-e?^^bL. »^MloxPiB?iJ%^tra'^DNA(52bp) ^ 
ligation^. ^JPg^^XhomWstlT'lKl^mU. Si^i^Ti^^T;^^-;^®^?*®) 
Lfco W^MloxPiB^J^-0'^tpJf«jl.4kb(D/^>'K^Sr§J9ttlb, GEANCLEAN II 
25 (7-t-3iXthM) S^fflV^T5^1^L^c„ ro*^)1.4kbODNA»T;^■t>H■^Bi|O^S^5XhoI?B 

(a)(b)-r'PiiLfcMDNA=lrligation^;^I^IISrJI0®^«IU. pBR322<ONheI1^'1' h 
tEcoNIf-^ h i Of^tc-o(^»^SloxPgB^iJiS#A$itfc:/7 ^ K 
pBRwt(4.4kb. g|7)^#fco 
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7^7 ^ KpBRwt<Dif ^MloxPiB^Jji^ fjJ^30bp||(yxfc^Mlc:SalI1>--r h d^^^E 
5 -rZ0)X\ ZO^y 7. ^ K5r^J|5gi^^SalI-e»Lji:ll^i;i \.fdk. %mm 1 - 
(3) tlHlC^^^loxP-g-^NA (52bp. 24®^^ SrligationLfc (7^7;^^ 
K :-^fifeDNA(^^/Vitl : 6 ) „ ^(7)^^^;: J; t)pBRwt<Z)SalI»««M^ 

MloxPiB3?WS^--ir^'g-Lyc:E^WA (m.4kb. El 8) ^mco rODNAS:^ 

(2) ^^^loxPia^JtigMMloxPSa3?iJtOP^T-OCre^jc#a^^Sf& 

15 S/i£^^t^ili?*f 1 - ( 4 ) l^#-C$>5 SKDNAf^^Hfisj 1 - 

(3) ■^'LtLmk(D^t>^\Z.mmn- (l) -e^bfcDNA^fflV^fCo 
TEt-:^tfc»ii^loxPlB^iJ(0:^Sga^J-t?. 2o(01oxPiS?ijra-e<^m^x.fi. 

20 ^-g-J&S® w C t •C^d^^T-fS r t ibtlTV> S (Guo et al. , Nature, 
Vol. 389. 40-46(1997)) „ 
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PCT/JP98/05094 


loxPiB^J (34bp) 


12345678 

5' -ATAACTTCGTATA ATGTAT6C TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) (8bp) (13bp) 

5 MMmi- (4) X'^htciK mhp(Dy<ym±mRxj^rm(Dmk<Dm:^i!>^u 

10 #11, 12. 13(iB?iJ#^:2. 3, 4) : Rmt.MmWl.mi^X-mts : 

#21,22,23(iB^iJ#^:5.6.7) : Sf&f^^T^fl^-C^* "9 . ft*^Si5g*T•ii*J^j:V^ ; 
#31, 32. 3zmmm^-B, 9. 10) : Sf£:i*4'ra«^X-±* t) . f:^ilm*■e^i*^^j^v^ ; 
#41,42,43(E?IJ#^:11.12.13) : R^&fitl'^i^i-eJh* «9 . mm^xm-^^J: 
v^ ; 

15 #51.52.53(gB?iJ#-^:14,15.16) : Sf£:(:i;^?3J5>4'^<*^-eJJi*5^5. r<-^aJi:S^ 
m^X^t^ m5%) : 

#6i.63(ga^j#f-:i7.i9) : ^mmt\3itA,ifx^fj:\^^i)K EJt^it:^ < -"^Mmm 
m^x-mtj (5-10%) : 

20 tf (S;l^R^£:^t^^l#61,63J:•3^v^) ; 

#71.72.73(iB»-^:20,21.22) : ^mm3.tAyifX^f£^^i)K R}t^fi:^<-'U 
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ft^m^T'iitp (*^5%. ftJ^S^&«^{ift6l,63J:!9'>/j^v^) ; 
#81. 82, 83 (gS3?iJ#-^ : 23, 24, 25) : S/Sfi^J^^Pg* T*iitf : 

(1) imnx\t8mn<om.m^mi^Lxi,m^mox?mntRft^'r:b. (2) 2ss. 

(3) 5#@. 6#@Xtt7#i«S^gJfe1-5^;l?^^loxPiB^iJi:SfSL{c:< 
S^£:^5^#/^V^^^^ (Hoess et al.. Nucleic Acids Res., Vol.14, 2287- 

2300(1986)) ^nx\^^^^mmiox?mm (#7i{c:ffi^) it. m&ioxpm^^itff) 
15 mht^t^i-otco 

( 1 ) s^^MioxPgB^ij t mmmiox?mm t ^tttmmm(omM 

Cn m±m\ox?mnt^^mioxPmn^^ir:b^9:^^ K (pBLAmutant) (Dm 

i^^'-pAxcw (ii#p¥8-308585#<i^®i5H) ^Mmmm^aiRxmoixm^i^m 

itU m^M^T:ff^-^nn^Wm^.SkhO^'^yh*^mii!il'. GEANCLEAN 
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II (7^3i/thii) %:m^^xnmVfZc ;i03.8kbODNA»f>T-i. IIWJ2- 

(1) - [2] -ewLfc. n:b(Dmz.m&io^mmm:^(Dm:i^mmox? 

mU^^-^^-^htcU^'^m (J^4.4kb) ^ligation^, ;^M^?^Kfe^L 
T'^^^: KpBLAmutant(8.2kK Bl9)iSr#fc„ /jr^oCKOT'^;!^ 5 KpBLAiiiutant(*v 

5 ^(D^i^^ff^fzzf 7 h^(Dmwv. mm^\tmi mil, #21, #22, #23. 

#31. #41, #51,fl61,#71,#72,#73.#81{C^lS-t-S^MSloxPia^?iJi:i?^^loxPiB 

^ij i^^t-f 5^>!r ;^ 5 K5r Lfco 

[2] m^miox?mmtm^miox?m^]^'at^Mmim(omm 

NcoI1^-r hds--^m#i0E-t-5(o-e. ro^^^;^^ K^soiss^^Ncoi-x^fmbua:^ 

GEANCLEAN II {y^-:^^y^) %fflV>T|f®!LfCo CK^S. 2kb<^ii:^5|^DNA^^{;i 
15 ^-rSJ^^OSSi LTffiV^fCo 

(2) l?^SloxPiB^iJ<t^M^loxPia^iJi(?Dra-C(DCre^fe#Jia«lx.Sf& 
HiIx&Lyc:S®DNA$:IIMl- (4) T'^LfcSii&Ml^^Bx.. STrT-SO^retfe 

#m^x.^J5£:^tTofCo SJC&il^T^. SJE&fSf-45/ilroTE/^ 5^:7 7- (pHB.O) 
St;5 KDEDTA^ (pHS.O) Sr*D^. 73:y-/V/i5' o n7}N/WisiftW.t bt/{- 
20 ^DPJ^/Wi»ttW$:tTV\ $f>t-3:^/-;Wtt®!L> #^3ny5:DNAS:RNaseA(20 
Mg/mD^-ttfTE^^y^r- (pH8.0) 30;/ llC^^Uyto ^V^-C^ ^<Oii^-*^ 
^JPS^^Draltmbb. riixi-7.ff)VmmMWk. (EtBr) ^fe 

t LTffi V ^ytEm^btDNA^cH:. l?^MloxPiB3?iJ h ^MMloxPlB^iJ t Oftltc 
25 Dralf-'f yii^2 frW^'t^<r>-^. Cre^^:J;Sa^fe;t;6Sjet^£V^:^'g'^i. Dral?^ 
iklCiiJS.gkb. L3kb. 0. 7kb© 3*<^^^:/ Kd^^CS (010) » 
DNA;65Cretc J; mmxLS)E&^®w-r t . 2 ->^^ODraI1^-l' hSimoxPIB^iJ-oSr 
'^t?J^4kbO^Jt^DNA ^ . -o(^loxPiB^J tr-^^Dralf-^ h L J^jJV ^*5j3. 8kp 
<^ii:^5|^DNA;a5^C50-C. DraI»(-<J:93.8kb. 3.3kb. 0. 7kbO 3 ?t:(D/-« X K 
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WiV^c t %:^-r(OX\ :ifih<oy<y K(^)l:it{-J: *)5&^^;tRJ5S<^^W^^^ 
^hK. mMm2- (2) -era LfcSf5<^™f*:ttv ;!:<DT5/-fe-r-e«io 

#11,81 :Rj^?«S*im*-eiitf ; 

#21,22,23.31,41 : SJSf* ^^fls^-^Jl:* 19 , mm^m^xm^tj:^^^ 

#61 : nf3ft^fl£fmi: A/^-e#/j;v>d\ -g|5ir^^l®*-eiitj'; 
#72,73J:«)#V^) ; 

#72.73 ■.^fmm3.thi^X'^fs:\^tK r:< -^Si^^Pg^-Ciitf ; 

15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) $tLTV>5 

^^MioxPia^ij mwm^) x^. m^m\oic^w.n}i(r>uj^.mt-un^xiti 

9. ^(on^ {Mc'^^Mo^m) HlRlC^Ff<Dg^T-fe5#72-^73J;«? ^)i^<. 
#7loM^«i§F^^MloxPiE?iJ^: oRf&tt^:5^^$-e:Sfc*lJ:H:^+5)-C$)6 r ^: 

20 m'^mA 

2 oomS^^fi^ Lfc-^MloxPBB^J ^ g^^loxPBB^J b We(^Crefe#m^ 

( 1 ) ff^MloxPlB^J b ^MMloxP@B3?iJ b (Df^X(DCxe^^^x.m^>- 
[1] S?^MloxPE?iJ ^ I^^MloxPgB^J b ^^ts^'m^k(r>m% 
25 EiiJi^DNA(0>t{l!)(^^Stcif^MloxPga?iJ^S:. flfc;^lC^M^loxPiB?ijS:^-t-5S 
KDNA5r«0iJ2- (1) - C2] fc^Lfc;^&l;itJfeV>iii!iLfCo •r^£fc>*>. 
KpBR322lcl?^MloxPgB?iJdSlf@^A$nfc::/7;^^ KpBRwt m&m2- 

(1) - [13 \z.msL) (Dwmm^s^^w m-> #'«f0 2^s®^Lfc^m^ 

loxP'a'fia)NA (04S.OT5#fl9) Srligati6nLfciS^^NASrSSDNAi:LT^ 
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m^it^i^com idmy<> V(Dm^) ^M:k(D rgj tL. dm<D^<y h^umt/wi^ 

^m-c^^£^^m^ ( rgj (D5%^m) ^ roj tLfco R}t^(D^mi^<Dmmiz 
5 ov^-c^i. mmm2- (2) x'(Dmm^^m^tifc\,\ ) 

MmioxPga?ij<D^'a- J; t) t) $ ^ {c/>/j: d^o yto 

10 [3] lP!tMloxPiE^iJ^:|^^®loxPE?iJ^^W^57'7^^ K<^fllll 

#2171, #2272. #2373(D^MMloxP'g-^NA^ffiV\ ^ WJ 2 - (1) - [2] R 

(1) - [1] d^Lfc^ife-e. m^moipmmt^Mmoxpmmt^^ 

f §7^7;^^ KpBLAniutant(8.2kb, Md^M) ^ smmm^Ltz, 

C4) Cre^!fe#iffi^^S;2? (^<^2) 
15 [33 Tfll^Ufc: 7^7X5 K?rSiJPS^»eI-Ctmbb. mmms- (1) - 

C2) lc^Lfc;^jfei?lF;iMloxPiB5?iJ^^^MloxPiB^iJi:5:5ti-Sii:^±oS© 
DNA(8.2kb)>^PMUfCo CKD^SDNA^IrfflV^, ^Jfe^?i|3- (2) -C*^Lfc:^&-e 

CTe^^m^x.Rm^m^mmvfc. ^o^*. 3il^<7)^MMloxPga^|Jv^■f^^ 

20 2il^=^S^tfc^^MloxPiB^JI:i> l?^MloxPSB?iJi:<Daili;iSl£;Sriai: A/i:" 
Rj5t:o#Mi4li 1 l&Sgi^o^MSloxPia?iJ(Z)Ji^J: «9 1> $ h^mt. 

(2) 2o(7>|^i:iB^iJ<7)|^MSloxPie^jr^T'©Cre^it#m^;tRi^;^ 

[1] 2^(Dm^m\ox?mm^tt^mmm(DmM 
25 29S^©^m^ioxPSB?ij (gi4 5.T>*iii5#ffi) ^;lov^■r, mrnmi- o) 

mitLtzy^:^^ KpBR322{w^ttmiigationL. pBR322 DNAt^MlcHU-SB^iJ 

(^^m^ioxP-g-fifeDNAdssg-e- Litm. ivixommmm^mm: Ltz, 
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[1] -ePMLfcSSDNA-^fflVV IlliS^ill- (4) (^^LfdS^ST-Creft^m 

WM^Rj:t:^i>m:i hfi\'^^MmioxPmmiihotcit^. #227K#2272.#317U 
5 tt337K#417K#617K#6171« 1 mSg^(^^MMloxPiB?iJ t WmnSt. #2171 , 
#2273.#3271.#4172ft 1 :figgifeO^MMloxPBB^J(0^:»m^O^*T-m^;tS 

[33 ^^^loxPSB?iJ*-o>ti-S7'7^^ KO«ll 

#2171.#2272.#2373<^ig^^loxP^^feDNA^fflV^, ^« 2 - (1) - CU 
10 ^Lfc^&T% y^;^ ^ KpBR322WNheI-9--r h tEcom^4 h tomK^i^^^tl 
<Dmmmiox?mm^-'-:>nALfc3nm(0^yy^^ K (pBR217UpBR2272, 
PBR2373. ^4.4kK g| 7#fig)^fllllLfco 

[3] X'mmLtc3mm(D-fy:^^V' (pBR217UpBR2272.pBR2373) ^^il^fi 

15 ^jRBi^^saiiT-WL, -fy nmA^tixv^^(Dtmcmn(Dm^mio7fP 

-^^NA (#217K#2272.'#2373) ^^ttmiigation^ . ^Ife^iJ 2 - (1) - 

[2] Rx^mmms- (d - en {::^L/c;^jfer% 2o(Di^i:ia?ijo^MM 

loxPiB3?iJ^^i-5 3@l^07'7^5 K (pBLA2171x2. pBLA2272x2. pBLA2373x2. 
#8.2kK ll!9#l) ^fimLfCo 
20 [5] Cre^fe#m^X.Sf& (^0 2) 

(1) _ [2] tc:^t:rc:i^fe-e2oo|^i:gB^Jo^^SloxPE?ij?rWi"S 
M±0»®)NA(8.2kb)$rP$5[U/t<, COS®DNASrfflV>, ^»J3- (2) f 
^Lfc;^ftT•Cre^#mmAS^&^^TV^jlPFWLfCo -^ri^^*. ^^SloxPiE^iJ 
25 #2272^T*Oia^^Si^;^ttx »^MloxPiB>?iiP^-e<^m^;t^f£^i 

^ici^v^^^-cfcofco ^^mioxvmnmim. -U'pmi^xs.itt^^t.^h 

( 3 ) 5IB5iJO|g^MloxPifi5?ijrat?(7?Cre^&^mil^x.S:f£?<^^f>f 
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(2) - (33 X'mmLtc^y7.^vpBmnjSLwm72^^fi^timmmm 

^^loxP^^DNA (pBR2171 tt#2272 L < «»2373 t . pBR2272 «#2373 t ) t 
5 ligation^. mMm2- (1) - [2] RX^mmmS- (1) - CI) l-^Lfc:^ 

(pBLA2171-2272.pBLA2171-2373.pBLA2272-2373. #8.2kb. |g4#fi§) ^«||L 

[2] Creft#mi^X.SJ^^ 

DNA(8.2kb)^PSitfCo r<^S«DNA?rffiV>. ^iS0ij3- (2) -C^Lyt;^i*"e 
Cre^#mi^^SiJ;:«rfTV>j^^L^„ ^0*^*^ SSO^^j^SIB^iJ (ft217K#2272, 

#2373) (Dmmmiox?mmmx'n. v^-mc>m^'a't>■^t^>cre^fe#ffi^^s^£:^i 

£;±. (1) (3) 2o(7)mgSr[Rl^{c:m^Lfc^M^loxP 

iLT«. loxPg^?lJOy^^-1^-'gB^0 2#i. 3#S. 4#@. 5|IS(DI^5 

fi#2171(iB^iJ#^:26). #2271(iB^J#-^:29). #2272(ga?iJ#-^:30). #3171(iB^iJ 
#^:35). #3371(gB»^:39). #4171 (I2?>J#^:42). #5171(@B^J#-^:49)^£if 
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5 K (puLwL) (Dm^ 

•fyy^^ KpUC119(7>®JPS^^Ecll36II-9--r hCl. i?^tSloxPiaWI^;^l^{- 2 
o#A$ti:/5i7'7;^ 5 KpuLL (M^^Xb. Nucleic acids Res., Vol. 23, 3816- 
3821(1995)) 2o(Z)loxPiE^JP^tC#?£i-5i:^D->^'fbTO5r$iJPS^»uIf- 

10 puLL^^JPS^mNruI -Cmib Swal V - (5' -pGATTTAAATC-3' > mm 
6 1) ^ligation^. S^ruIT't^b tfCo NruncJ:5llSOt^{b«. Swal 

Swalf--r h ^n^-^^y:^^ KpuLwL(3. 3kb. 011 ^(DA) $r#^c„ 
15 C2D ^4MloxPiB^iJt^m§iloxPga^iJtO^{Ci:^n-^-'fbSB^ (Swalf-^ h) 
^n^z^y:^^ K (puLwMS:t)^puMwL) 

;^ ^ KpuLwL(^ 2 o<^l?4MloxP@B?iJ<^ 9 ib<^-o>S:^MSloxPgB?iJ(c:e 

m\.f^2mm<r>-fyy^% Y-^mm-rhtc}f>. ^j.T(o (a) . (b) (D^mi^^n 
ofco T'^;^^ KpuLwM (Ell itf<^B) ft. mm\^mLtcpuLyii(D&m(Dm^m 

20 loxPiB^iJ-lr. :fyy^^ KpuMwL (131 ll^OC) l;t&ffi!|OI?^MloxPE?iJ?:^tL 

^timmmiox?mm\m^Lfci>(Dx^h^o wrT-^mMioxPiB^ijiuT. 
i?^^ioxPiB^jo;^-<-f— i3J:9'<^2#i 1 7 mn<Dm^t:mm:i^m^^tc 

25 (A) puLwM(7)ill| 

puLwL^$lJPSi^^XhoI-C?mkt. ^^MloxPiB^nj^-^t^eObpO-a-fifeDNA (Ell 2. 
±m(Dm<Dmim^ •■ 57. T<I!)<^^<^SB?iJ#-^ : SS) ^ligation^;^:®®^!: 
?^@^^L. lf*MloxPiB?iJi:^^^loxPiS>?iJFBll::SwaIf-^ hSritoT'^:^^ K 
puLwM(3. 3kb) «r#/c„ $ b f;i, ;i <OZ^y 7. 5 KpuLwM<^'g-^DNAgU5)-<^ttSBa^J^Sr 
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5 (B) piiMwL(D#||| 

puLwL^^JPg^^uITimbL. ^M^loxPiBa?!l?r-^tf60bp(^'^fifeDNA (Ell 3, 
±{ffl(7)^(^gB^iJ#-^ : 5 9. T{B!)<^)^OgB^J#-^ : 6 0) ^Srligation^:^l®0S: 
?^MiKI^U> ^^MloxPiB^lJi!If^tMloxPiB^J^{^:SwaI1^-r h^^o^^^^ K 
puMwLO. 3kb) ^#fCo $ ^7 X ^ KpuLwMOJi-a-i IHIi. pu^fwL<^'a'fifeDNA 

puMwLC>ff^SloxPga3?lJrtOMluI1^-1' ^«^^^LTV^;5o 

;^^ K (pCALL) (r>m% 
15 CACy n ^- ^ y^n ^ -giJ t y ABB^J ^: {;i 2 o(D§?^MloxPia 

(a) CAG7'a^— — ^'^tfT'^;^ 5: KpCAGGS (Niwa et.al., Gene, Vol.108. 
20 193-200(1991)) OiJ' D-:/'fblfl5^-tffeSEcoRIf-^ h^Swali^'f hJ-^^ifcT'y 

y^^KpCAGw (!i$M¥8-84589-^<i^^l0H) S:^JPI^^SwaIT'mLfcDNA„ 

(b) ^^;^? KpuLL ( [1] diatfe) ^^JPIi^^BamHrnU^coRITI^^l^mL. 

L^b 2 oc^^^MloxPiB^ii^'^MlOObp<DDNA»r>>T-o 
25 (a) (b) im)NAiSr»f>T-=Srligation L. ^JPS^mSwanmbm:^^@Sr?Fm^^ t . 
•fyT.^ KpCALL(4. 9kb) $:#fco 
[4] -fyy^X KpCALL(^)i^ n-v-^bSP^ilrSwalf-^ h {c^ ;tfcy y ^ K 
(pCALwL) 

■fyT.^ KpCALLO 2 0(7)loxPiB?iJFp^tC#ai-6 ^ n - V^b^fP^^^iJPSS^^ 
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pCALL^$iJPg^^NruIT'?mi:L, SmlVy:fJ- (5' -pGATTTAAATC-3\ gBJ'iJ^ 
: 6 1) ^^ligation^. Sg^iJRSi^^NruIT'MLfCo nmUzX^m^ff^m^t 

h ^ KpCALwL(4. 9kb. 014 cfOD) Sr#fCo 

K (pCALwM) (Dmm 

10 5 Y^m^fz.mxrcon^'^^'ijot^o 

a^i^lbl- i 19 i|F^MloxPia?lJ^^*/.^v^*^J4. 8kbO»r>lt^^lHmzLfCo 

SlL. l?^»U«^MMloxPiB^iJSr^tflOObp(^DNA»f>T-SrlHUlXbfco 
15 (a)(b)T*pif L/ci^DNAS:ligationm:^m®^?^R^^bx -fy^^Y 
peALwM(4.9kb. la i 4 4'OE)*#fCo pCALwM«. yn^-;?-/MMloxPE 
^J/SwaIi^-r h ci->-»{i) /'^MSloxPffi^iJ/3KyAgB^lJc^«3t^^i- 

[63 %m:X.Tf / f^^WUm^^^Y^'!^ (pAxCALwM) (Df^ 
20 C5] ■V^m\^ftLZfy:=^x KpCALwMO, :/n^-^-d>f>jKy Agfi?']* WgB 

K^^J' ^ — (^f^l^fi|!E#<75:3^ife (Miyake et al., Proc. Natl. Acad. Sci. , 
Vol.93. 1320-1324(1996). S.WI^¥7-298877-^4:^#) \Z.%^fLo 

25 =i;^^KpAxcw (#ii¥8-308585-^<i5t#15H) S:^J|5B^^SwaI-CMtfc„ 

(Wy^x^^ KpCALwMSraiJIS^^ApaLmmiindlimt/HincII-ei^^mU. $ 

2.4kbcO»T>T-^lHlJ|Xbfc„ 

(a) (b) -ep®} LfciS5DNA>S:ligation^. Si^^?gE<^-|H5Sr 7^^^ . ^ • If h n 
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' j<y^—i/)y^^yY {^U^<yirfL, StratageneffilSl) ^fflV^X^'^.y'Jr— 

yi/si^^^m\ mM^:kmm\^mk^^i3±y KpAxCALwM(44.9kb) 

K (puLZM) 

:fy7.^ KpuLwM ( (1) - [2] {C|Em) <^i?^MloxP@B?iJt^MSloxPiB?iJ 
fc„ 

(b):;^7:=<-^ KpSRlacZ (Miyake et al., Proc.Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^m^mMSallRXTPstl-^mm^imitL. ^hKnenommKX^ 

15 (Dvmwin^muLfco 

(a) (b) x^mm LfcMDNA^iigation ummmsvaimimi^mm^Mn^^ 

T'y ;^ 5: KpuLZM(6. 4kb. mi5^(DF) Sr#fco 
[23 ^^^loxPgaa?iJt^MMloxPia?iJi(7)r^{c:SV40c^^$Sl:ty v^:/ (ori) RXf 

20 ^7^5 KpuMwL<Oi^^^loxPiB^J^;^^MloxP@a?iJt<^FHl»-<S:SV40(^ori&D^ 

(a)7^7;=<.^ KpuMwL ( (1) - C2) (CiB«) MM^Swal-Cf^M. r:^P 

J; •) iI^4^©DNA»r>T- SrtiUlX L tco 
(h)-fy^^ KpCAGGS ( (1) - [3} ^B^) ^mmmBassHlitmtL. ^^1- 
25 Klenow^^tCi •9MffiSr¥?t^kLfc'#. T D-;;«.>>';V®^^ijHc J; I9SV40(D 
oriJ^U^TK y A@H?iJ'Sr'^tf*^340bpODNA»f;t^llIllZ tfCo 

(a) (b) xmn tyhMDNASriigation t . mmmmsvaimim^mm^BW^^ 

L: 7^7^ 5: KpuM0L(3.6kb. Hll 5^0G)5:#fc„ 
. C3) ^;tMloxPBE^J/'lacZjiei^/^MMloxPi2^J/SV40<DoriS.t;^jKy AfiB^J 
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/m^mioxPmm^nALtzZ^y:^^ K (puLZMOD (Dm^ 

5 (a)7'7x?.5: KpuLZMIr^JPS^^NhemmhoI-eill^l;i»^^ r:*fo-;^y/V® 

t)\ |gMMloxPiB?iJ/SV400ori^tJ^jKy ABB^J/lf^^MloxPiB^iJ^ 

10 (a) (b) X'MB \^tc MDNA ^Irl i gat ion L . M mBmSwaimit^ik^mM ^TMU^ 
L. 7^7^^ KpuLZM0L(6. 8kb. 01 6 't'JZ^H) Sr#fCo 

Aga^iJ^ifALfc7'7;^5K (puALZMOL) 
^J^-^yW-<>^!>-f7^X IM (HSV-1) ,(D^^i>^^^^—^ (TK) jt^^f^^^ 
15 ASa^iJ^. ^7^5: KpuLZM0Ll;:ifALfc^7;^5 K^«i|-r^fc:*2)c©M#f^ 

(a) :/7;=^^ KpuLZMOL;^, lacZ3tfe^<^5' ±«OS?^^loxPlB^iJ(05' ±«fL-C- 
^m^m Ltcmm}^^n^tcibSkr<D^^^"norCo puLZMOLSr^JPI^^^Smalt? 

20 E0^DNA»r>i-^lHll|XLfCo 

(b) >^7;^^ KpTKI*. HSV-lOTKjtfe^Sr-^tf^iekbfOBamHItmfc^f^d^ 
pBR322©BamHI•»^'f h{'#A$iXfc7'7;^5 K-Cfe?) (M.Wigler et. al. Cell, 
Vol.U. 725-731(1978)) o m^MmmmSmalRmcoimit-t ^ t . m20hp(D 
TKjt'fe^c^xK y Ai2^iJd5^ «? tii-*5o f)^^^ t) tti L/cDNA»f>T-Oj^^=l:SmamU^ 

25 KpnW V\:i-r^tc)^UT<O^Y^^notCo -fy^^ KpTK^Sr^JIS^^NcoIT'm 
-fkL. Klendw^^JCJ:OM«S^¥^^bUfCo l!^V^T♦. Kpniy (5'- 
pGGGTACCC-3') SrligationLfcm. ^JPS^^KpnlT'^bfdo ^fjlc. SiJPfi^m 

320bp(^DNA»f)t ^HIHX LfCo 
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(a) (b)-e^S5[Ufcip5DNA^ ligation^. :kmm^mnmiSkV^y ^ ^ K 
puALZM0L(7. Ikb. mi6^(Dl) ^mtCo puALZMOLH. UMB^O^V AgB^'O/ 

C5] imj^xTx/'>-r/l'^f^M=i;=^^ K'<i5'^- (pAxALZMOL) Of^M 
■fyT^x KpuALZMOLO^Aiifei^ (TKjtfe^<^Ji^ !^ ASB^J/ff^^loxPSB^^iJ/ 
10 lacZjt^^/^^SloxPia?iJ/SV40(Oori:RTJ«xK y AgB?iJ/»;tSloxPiB^iJ) 

7^7 5: KpuALZM0L^^J|5B^^XbamU^Xhoi:RtJfDraI-ei^^m^l: L. $ ^ 

<^DNA»f>i-^iijJi5i Lfco r <Dmmn t mwmmsn^i'^mit \.itij± ^ h =• >^ ^ k 

15 pAxcw ( (1) - C63 -^mm t ^ligation L. ^JPS^^Swal-Ctmb^x Sf&fl^ 
O-gUi^yAi/ • . tVhn . X-y^Jr-i^r/i/dr 5/ h ( /^• 5/ ^5^ XL . 
StratagenethM) ^fflV^-C/^•^/'5r-v^>.i/^/;&^^TV\ 
"^•^t yY^:Kx KpAxALZM0L(46. 7kb) S:#fco 

(1) mB'f-mm)9-^yvmtm7LrT/^^7v:^ {kxCKb^) (ovm 

7'^^-^?~/»^MloxPBB?lJ/SwaI1^-f > (i^^ a-Wk^J^i) /^M^ 

25 Sfef^trffofCo ^j:4b\ a^;tTT/!J^^/V^<0f^S!ifm#<?5:^& (Miyake et 
al., Proc. Natl. Acad. Sci.. Vol.93, 1320-1324(1996). 51 ¥7-298877-^ 

E33ife^-<lr:5<:^Lfct KTx / iJ^xf /p;^ 5S*5l5ttc-efc5Ad5-dlX (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) (O^^ /vyMK-^W^W^'^^ 
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>'V;^?i3^SrCsCl^]t'iL^^l;iT3Wii (Y.Kanegae et al., Jpn. J.Med. Sci. Biol., 
Vol.47, 157-166(1994)) Lfc^^ J^^m^&Momm^^^'^fCo 

(2) mB'f-m.t^(^h"r-mmiS^K.Tfy^4Ji^:^ (axalzmod (^f^ 

10 -(ifc, TKjie^^<^JJ^y AiB3?iJ/SitMloxPia?ij/lacZ]te^/^^SloxP@B?iJ/ 
SV40(7)oriS.tJ^jKy AlB^iJ/if^MloxPga^iJ. ^Jf AUfcm^^lxTr ^ !>-f yl-;^ 

»^EcoT22I mit L ;rcAd5-dlX(D i> ^ yVy^DNA S ^-^^ . MM 
ms- (2) - C5] T-f^Ufc3>^5: K^^t?— pAxALZMOLt^Sry :/^;^/^v'!J' 
15 A*a:j£X'293«S:0Kfe^L. (1) t I^#(Z):*r?fe-T? Sfi^JOffi^X.lJ'-f 
AxALZMOL (017) ^#]fco ^O^I^^X'^^yV;^ t> 4J5}C'j7-r7W;^«Et> L< 5 

mmm? 

^J'-ae^ifAffl^^^:^^ K (pCALwMds) 
HJI^SJ 5 - ( 1 ) - (5) X^^mhtc^V X ^ KpCALwM (Ml 4^(DE) fi. 
KpCAGGS (^»J5- (1) - C3] K|E^) <DCAGyn^-^-[^<Di}' 
25 n-^-W^TfeSEcoRIi^-f hJ::. m^moTiPmm/^ o-^'itW (SwaI1^ 
^ h) /^maioxPgB^iJ^rifAtfcT'y;^^ KT-fc5p ^©pCALwM**P>. SV40O 

vChUM^BaniiimitLSmOoTiRXfT^]) AlB^iJtrl^ts ^V>T*i Bligation^ 
±mm^J^M^^\^y^^^ KpCALwMds(4.6kb. 01 8 ©A) 5r#/c:„ 
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[2] /N>r ^n-^^v-VBWttjife^^ifAUfcyT^^ K (pCALhmBMds) 

m 

5 (a)>^7^^ KpCALwMds;^^JPS^mSwaIT*?g^bLfcDNA»f>to 

(b):?'^;*'^ KpCHD2L (Ikeda et al., Gene, Vol.71, 19-27(1988)) Sr^JH^^ 

ixV'B Wttae^^-^tfl^l. lkb(7)DNA»r>K-o 
(a)(b)MDNAS:ligationf^:^M^?l^gtel^L. 7^7:^5 KpCALhinBMds(5. 7kb. 
10 Ell 8 tOB) Sr^fco pCALhmBMds /^-f -r^ i^y Bit^Jt^^^iSCAGT'o 
^-^-rto^4SiloxPga3?iJi:^MMloxPiH2?iJ<bora(-#A^n;fc7'7;^ ^ KT- 

15 jt>e^^/^MMioxPia?ij/')i^ y AiB^ij. (D^mm^. i =3 5 "BWMmM 

mk^m^f^t>^ UT(DmilF^n^tio ^£*5. Chen-Okayama 

ife(c<t5 y >'^;<7>'^^/'^7A-DNA*^fc^^5fe^c:T^TofCo 

(i) (2] -CPSSltfcT'yy^^ KpCALhmBMds 20ng^mMS.25(M(Dmt:fJ/l'Z^^ 
M.1^m^^M i^MmuD L. 100^102 X BBS^fK (50niM N,N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/28DinM NaClj/l.SmU NaaHPO^ 
(pH6. 95) ) tfc^. 5?i FCS^*PDMEM^«&-e^ll L:rti6cmi^-^- K^>CV-l*fflfla 

(ii) i$^^S^^#. PBS(-)T'«S:J5fe#^. m FCS^ADDMEMi^il&S:» 5% 

CO2 #^£T37'C-C-l!feJ#« Lfdo 
25 (iii)6cmi/-^-U/ii>^»i^«;65L96:A:yV'-hlz:*^*»;t. $ ^Ic-Bfeig^^. 

^J^»t. 3d^tj4 B*5t^^:/^-r^/cl-r-<C/yBi^-^tfW?^^^^Ufc„ 
(iv)J^3OT^^;l^#L•rv^-5m Wi/n-r-rv^:/BjiS1^flatt) ^iJ'CJ- 
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pCALhInBMds^C^i^lS&«;6S#^EL/£V^^J|JBS^^PvuIIT^ ^(Z^y/ ADNASr^^ 
m%^W}h. -/yy^^ KpCALhmBMdO^;g:^7'^-■:/^CfflV^T1^if>'y^y hS: 

5 KpCALhniBMd(;:miilfi5teiS-^rm(D;iA#S-f-5$iJ|5fiiimEcoRIT\ 

(2) yi/;^-r^V>'»ttjl€i^^^3^1-5a^^g^ffl«^<^fm 
ClD zf^^t-^^i^ymi^m.B'f-^WALfcz^y:^^ K (pCALGFBMds) 
7^7;=^^ KpCALwMds©SwaIf->f h 7" 1^:^-7 ^ v^ylH431fe^Sr#Ab^c 7^7 
10 K<S:«^i-6it*. WTOi^f^^ttofCo 

7^7^^ KpTracer-CMV (InvitogenttSSl) ^m^mm?mCimit^r^n-7. 
m.mm)^n\'\ ^^TtSe® (green fluorescent protein : GFP) f:fUyt 

w<Z)DNAS>fK-<!:. ^JKi^^SwaltmbLfcT'y;^^ KpCALwMds ( (1) - C2] X'^ 

15 m ^ ^ligation Mmmmsviaimit^i^mm^i^n^^i^yy^^y' 

pCALGFBMds (5. 7kb. mi 8^^(DC) ^ntCo pCALGFBMdsH. GFP 7' U:^-^^ 

i£ii^c-t?fcS(D-c. ur\^nmM.<D^^'ro cv-i«(7>?^wfe^i*x C2] 

25 fmUfcT'y:^^ KpCALGFBMds^ffiVNfco ?I^Kfe^*IBJ}&^tOil^^t>JJi> 

?^®fe^Jja'SrS*^-f5fc*<^1Mf:/7'n5/ hfi, pCALGFBMds<0^:S§r7'n-y 
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sr, nxmB'T-<o^m.(Dmm\^^^^mtmztb. GFPcD^mm^m^Ltco gfp 

V^, GFP(^5g^(^3SV^«^ (C18, C35) . ^U^<r>m^W (C29, C38) . ^V^ 

mim (C19. C30) \^^m^fifc m^\mfm(Dm^) o 

5 

■mm) ±.K^^-t^i?icimSi^^rf J ^^jvT.ffj A±tcM^T*t 5 ^ S: 

^IE-r5fci6l^iJilTO^i^5:fTo/c„ :*:^®^Oj^Sfi2fc<^ii9T'fc6 (1^17) „ 
AiB?iJ/l?^MloxP@B?iJ/lacZjt^i^/^MMloxPBe^iJ/SV400ori^U5:^ y A 

ga3?ij/if ^MioxPga^ij. d5if A $ ttx V ^ 5 o z.(D^^)V7.h i -c^ l 

Cre^m*a^;tTx y iJ'-f /V;<.AxCANCre i ^^^UMzW^mk-f^ 2 o(D 
l?^®ioxPgB^iJP^-e#^6<)*m;tSfS:;65je:: >? , TK5te^<^^ y AiB?iJ/i?^^ 

15 loxPiB?iJ%^i-S r X y li' (a) i: . S^MloxPSB^^y/lacZat^^/^MM 
loxPB2^iJ/SV40(7)oriS.t;^^y AiB^iJ. Oliit^Wi-S^il^DNACb) :6S;ti:5o 2 
o(7)lf^MloxPgB^J^#AtySim^^Tx / ^^)V7. tCre|imm^x.r7^y 
^>'^Xt^fflV^fcCOR^£:o^^fi^^^Cli< (M^?Xf>, Nucleic acids Res.. 
Vol.23. 3816-3821(1995)) . mt\m(n>^Wm^-^r^ J ^ hWk 

20 DNA(b)dS^^-rs:i^J55^S!)^tb5, ^^DNA(b)«. SV40 orioyp^-i5'-Sr 
^(Di^^ltit^OSV40JK y ASEMtC i •? -/ ^ $4x5 fci^. lacZst 

-E^fi^m u^tev^ to^4^NA(b) Lfc:»Jc. $ ^ ic^jfe^ 6 -efm b 
tz9-^v hffimi^;tTT/ e'-r/i^^AxCALwMSr^^^-frSi:^ ^^^i^DNA(b) 
i:AxCALwMi:OP^-em^^^S/t;^;65^:i 0. »^MloxPgB?ij:S.t)5gSMMloxPiB?iJ 
25 Sr=&2^rWi-5=fr^i*:^iST. •/n^-^J'-Zif^^loxPiB^J/lacZil^^/^ 
MMloxPgB?iJ/jKy AiE5^iJ(D«|ig^W1-ST7'y !>^/v;^(c);&s^^-t-5o Tr 
y ^>^;w;5;(c)-eiilacZitls^;6S^^L. lacZafe^tda- K$tt5 ^-;«f 7^5^ h 

Il^<^lli^-Cri. K•:^-fflJla«i^rxy •J'^^l-^^AxALZMOL. creigm^^r 
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X / 'J' AxCANCre . ^-'^ y h^mi^^TT / AxCALwM<^ 3 mm(D 

: moi=9, Cre^W^^^TT / - moi=5*:/tm5. K-^— 

5 fflm^^TT^y :moi=10. 30. 60. 100. 200o imf^0)t7 -( Jl-^^^^. 

/V^^'WT/Vr t m=S:*P;i4n?10^^*IBllS^@^^x fl^BS(-)i5fer^t. X-Gal 

Ms/ Img/ml X-Gal (5-BronK)-4-Chloro-3-Indolyl-b-D-Galactoside) / 
10 PBS(-)) 5r]!JP^-«feL/c:o ^<^^«iSrlill Bf-^-fo 

lai 9fi. Cre^^fi^^Tx/ l>-r^v;^^moi=15-eCV-l^j}atc:^^$ii:/c# 
'g'Oigm-efcSo K-:^-ffiiai^l^TT/ iJ'-f >'V'^<^moi=60-e«*^60%. moi=100-C 

$f>lC. Crelimi®i^x.Try ^7^;l.^S:moi=5-e^^$'&fc«'^. ^t^COS-lil 
iJ^-y^/ hfflJS^;tTr/!>^/^;=^^^'5^^-^±^-ifA$^^. lacZjtfe^;iS 

loxPE^J^r^mMloxPIB^iJt (^W{c#?5Ei-51acZ3i^i=^/5S. ^^DNA<^?^$::^^L 

loxPiB3?iJ t ore ic^^lcitiv ^^^X*g^ $ tifc C ^ ;0^ciiE«!L<J»t 6 OX 
25 fcSo 
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5 0) o 

(C3. C7. C8. Cll. C19. C28) ^tL^nCre^^m^^Ty^y iJ^-T /V-:^ 
AxCANCre^moi=5-e. Y-t-fm^^r^f J [>-r7l-XAxALZM0L5rinoi=10.30,100, 

moi=100-e^^Lfc#^. m (C19) *^P)30% (C8) 0«;55*< ^-fe^tlfCo K 
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mmm-^ ■■ 1 (ommm^m. m^m i o x pmrnx-h^o 

gB>?iJ#-^ : 2-5 4 0itSgB?iJfi. 1 o x PiE^ijT'fcSo 

iB^ij#-^ : 5 ^(omm^mt. ^mm i o x vmmtmmmm^mtL^^t^ 
iB^ij#-^ : 5 9 (ommmmvt. ^mm i o x p bb^j mmmmt^'SL^^ts 

15 : 6 1 (omMmmit. s w a i y>^*--es>So 
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5 C^^-'^-nm) <^2#g (T) . 3#@ (G) . 4#@ (T) X(15#i 
(A) (D:te^Op-^ii?/£< i:'t>-oOMS&T^6#e (T) 3?.f*7#g (G) 

12345678 

5' -ATAACnCGTATA ATGTATGC TATACGAAGTTAT-3' 


15 2. iJAT(^14W^'bo|SMMloxPga?iJ : 

<^2#i (T) . 3#S (G) RX^4mn (T) 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGnAT-3' 


20 
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^MMloxPSB^Jo 

4. : 2 6. E?IJ#^ : 2 9. IB?lJ#-^ : 3 0. ia^J#-t : 3 5. 

ia^ij#-^ : 3 9. m^m^- ■ 4 2Xf*BB^J#-^ : 4 9 -e^$tL5@B^ii-C^5K* 

« 1 wM(Dmmmiox?Mmo 

10 5. ff*^gl>^^V^t4V^•ftl.;i^^^-l2««MMloxPgB^lJS:^■t5DNA„ 

6 . d^fKth -o(DI?^MloxPga>?iJ W^*^ 1 X(i 2 IB^cO^^loxP 

7 . i?^MioxP@B?ij i: mi^mioxpm\(Dmi^mm<om.^^i)mA^tifcm^ 

^eiB^ODNAo 

15 8. ^v^^cm^J:5i^?lJ^l^^o/>/j:< it 2o(^m^«3ia«<^^MMloxPia 
^J^W-rSDNAo 

9. ^v^^cM/^^gB3?'J^'t)02o<7)^MMloxPiB?|J(DW^;lBlfMoJlfe^/6s^^ 

A $ fltctmm 8 fB^(^D N A„ 

10. mistype ^j:\^i.9\^^'rfiMz.fm<DBNAizx^xmM^i^^tifcm 

20 R 

11. TIEODNA (a) ROTNA (b) ^ j; = ^ K'"^— ^ C r e (^)#^E 
Tt-RJ^^-fr. TIE<7)DNA (c) ^#5 ^ ^^^bi^iSilfe^®^:^^^.. 

(a) i^^MioxPiB^ij. ii.B'f-ARx^m^mixti2msi.<Dmmmojpmm^:z 

(Dm\Z^i-^T>NA^ 

25 (b) H^SloxPiB^iJ. MB^BRX^DliA (a) |^ C^MMloxPiB^iJ^ CI <7) 
JilcW-f-S^iytDNAo 
(c) DNA (a) {C*5V^-Cjie^AdS]t^B{;ig^$iXfcDNAo 
C r-C% m.B^ARXfmB^B}i±K\^^Zi^fj:^^M(OmR'f-Xh^o 

12. TIE<7>DNA (a) Rt^DNA (b) y = If € C r e 
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Tl^:Kl^;^^■*^ TIB<ODNA (c) ^'^^:Ltf)^hti:hMB^U^:^^o 

loxPE^ij 1 Rxj^mmmoxPmm 2 ) Rv^m.^^f-A^^mmioypm^i 1 /a^^ a 
5 (b) ^MSioxPiB^j 1 . m.B^BRxm^Miojpmn2t::i(Dmi^^i'^n'^ 

DNAo 

(c) DNA (a) ^^•i3V^T3l^^A^S^t^^B^Cg^^$i^f^:DNAo 

1 3 . m^i-Btmrn^^m^i-x-nfi^t^z t ^^mt-t^m^m 1 1 
10 1 2E«<^;^&o 

1 4 . 5ie^A;55;^tg6^]?fejiei^-Ctt>'j:\r^:: t ^^t-T^^^^m i i Xfi 
1 2mM(o:^^o 

15. DNA (a) /55»(^^fe«i:DNA-e$)«9. DNA (b) t^^y:^^ 
KDNAXtt-*m^^DNA!>^>'W;^T'fcSwi:Sr#mi:-rSif^^l 1 ^iV^ 

15 LI 4V>-ftvd>lc|B«(D;^^£o 

16. DNA (a) d5«(^^feflcDNAT-fc9, DNA (b) idS^JiSl^-e 

1 1 V> L 1 4 v^•f tL;6^l-Ett<^;^lfeo 

17. DNA (a) dS-/jc^DNAl>-r/l-^CD^feTONAT-fo<9. DNA 
20 (b) d^r^:^^ KDNAX«i:*m^5|^DNA'J^-r/v:^-C$)5:ifc^Sr«^mi:-r 

^m^m 1 1 /J^v^ L 1 4 ^^-f tL*^l;ifB«(^;^jfeo 

18. DNA (a) d5-?|s:0DNA!>-r/V;=^O^fe#^DNA-^fc«3. DNA 
( b ) ;65jSBliart-t?3E^$ix5 ^ i J; •) H^^^^^D N A i: fi^^M^^n-t^^ 

t t -t^l*^^ 1 1 V N 1 1 4 V ^■f tbd>tc|BSo:^feo 
25 19. DNA (a) <0r;45:^DNA!>^/V':^dSTx/!^-r>'i^^"^fcS-^^ 

Si^mt-r^mM^ 1 7 xjt i s iE«<^;^mo 

2 0. |t^^6J^£V>L9V>-f*L*^3|B«ODNA'SrS^feflc±l-Wi-5 hyy 
2 1. m^^^6?'iV^L9V^■fn;{^^^c|Bife<Z)DNA*^^/j^5B^, 
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FIG. 2 FIG. 3 
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FIG. 4 
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FIG. 5 
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2173a 5'- GAATACGT -3' 
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2272a 5' - GGATACTT -3' 

2273a 5' - GAATACTT -3' 

2371a 5'- GTATACGT -3' 

2372a 5' - GGATACGT -3' 

2373a 5' - GAATACGT -3' 

3171a 5' - GTATATAT -3' 
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6272a 5'- GGHACAT -3' 

6373a 5'- GACTACAT -3' 
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1 

SEQUENCE LISTING 

< 1 1 0 >Sujnitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated'Type of loxP and Application thereof 
<130>E431 7-0 0 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0>6 1 

<2 1 0> 1 
15 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Bacteriophage PI 

<4 0 0> 1 
20 ataacttcgt ataatgtatg ctatacgaag itat 

< 2 1 0>2 

< 2 1 1 > 3 4 
<212>DNA 

25 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 


wo 99/25851 

2 

<400>2 

ataacttcgt atagtgtatg ctatacgaag ttat 

<2 1 0>3 
5<211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<40 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 <210>4 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

< 2 1 0> 5 
<2 1 1 >34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 


PCT/JP98rt)5094 


34 


wo 99/25851 


3 


PCr/JP98/05094 


< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 <4 0 0>5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0>6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0>6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0> 7 ' 
20 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 


<4 00>7 

ataacttcgt ataaggtatg ctatacgaag ttat 


34 
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4 

< 2 1 0>8 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 

<2 1 0>9 
<2 1 1>34 

< 2 1 2>DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 


20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

<2 1 0>1 0 
<2 1 1>34 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 


<2 20> 

< 2 2 3 > Sequence of Mutant loxP 


wo 99/25851 


5 


PCT/JP98/05094 


<4 0 0> 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5<210>11 
<2 1 1>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 

15 

< 2 1 0> 1 2 

< 2 1 1 >3 4 
<2 1 2>DNA 

< 2, 1 3 > Artificial Sequence 

20 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 3^^ 

<2 1 0> 1 3 

< 2 1 1 > 3 4 
<2 1 2>DNA 


wo 99/25851 

< 2 1 3 > Artificial Sequence 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

<2 1 0> 1 4 
10 < 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 <210>15 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 


<4 0 0>1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 


34 


wo 99/25851 


7 


PCT/JP98A)5094 


< 2 1 0> 1 6 

< 2 1 1 >3 4 

< 2 1 2>DNA 

5 < 2 1 3> Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

10 <4 00>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

< 2 1 0> 1 7 

< 2 1 1 >3 4 
15 < 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<220> 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

<2 1 0>1 8 
25<211>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

<220> V 


wo 99/25851 g PCT/JP98/05094 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

<2 1 0> 1 9 
<2 1 1>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 9 
15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0> 2 0 
<2 1 1>34 
<212>DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 


< 2 1 0> 2 1 

< 2 1 1 >3 4 


wo 99/25851 ^ PCT/JP98/05094 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 


<220> 
5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 <210>22 
<2 1 1 >3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 


15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

<2 1 0> 2 3 

< 2 11 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 


<400>23 
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ataacttcgt ataatgtatg ttatacgaag ttat 
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34 


<2 1 0>24 
<2 1 1>34 
5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 <211>34 

<212>DNA 

< 2 1 3 > Artificial Sequence 

<220> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 <210>26 
<2 1 1>34 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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11 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 


<4 0 0> 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

<2 1 0>2 7 
<2 1 1 > 3 4 
<212>DNA 
10 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15<400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

< 2 1 0> 2 8 
<2 1 1>34 

20 <2 12>DNA 

< 2 1 3 > Artificial Sequence 


< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 


<2 1 0>2 9 
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PCT/JP98/05094 


<2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

5 <220> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

10 

<2 1 0>3 0 

< 2 1 1 >3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 34 

<2 1 0>3 1 

< 2 1 1 > 3 4 
<212>DNA 

25 < 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 
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13 


PCT/JP98/05094 


<4 0 0>3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 

<2 1 0>3 2 
5<211>34 
<2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<400>32 

ataacttcgt ataaggtata ctatacgaag ttat 34 

15<210>33 

< 2 1 1 > 3 4 
<2 12>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 34 

25 

< 2 1 0> 3 4 

< 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0> 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0>3 5 

ataacttcgt ataatatata ctatacgaag ttat 

<2 1 0>3 6 
20 < 2 1 1 > 3 4 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 


<4 0 0>3 6 

ataacttcgt ataatatatc ctatacgaag ttat 


34 
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<2 1 0>3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

<220> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 

<2 1 0>3 8 

< 2 1 1 > 3 4 
<212>DNA 

15 < 2 1 3 > Artificial Sequence 


<220> 

< 2 2 3 > Sequence of Mutant loxP 

20<400>38 

ataacttcgt ataatctatc ctatacgaag ttat 34 

<2 1 0> 3 9 

< 2 1 1 > 3 4 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 


<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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PCT/JP98/05094 


<400>39 

ataacttcgt ataatttata ctatacgaag ttat 34 

5 < 2 1 0>4 0 
<2 1 1>34 
<2 12>DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat v ^ 

15 

< 2 1 0>4 1 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat , 3^ 

< 2 1 0>4 2 

< 2 1 1 > 3 4 
<212>DNA 
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17 

< 2 1 3 > Artificial Sequence 
<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<400>42 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0>4 3 
10 <211>34 

<2 1 2>DNA 

<2 1 3> Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 

20 <210>44 
<2 1 1 >3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 


<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 


34 
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18 

< 2 1 0>4 5 

< 2 1 1 > 3 4 
<212>DNA 

5 <2 1 3> Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10<400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 

<2 1 0>4 6 
<2 1 1 > 3 4 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 

< 2 1 0 > 4 7 
25 < 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 


<2 2 0> 
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19 

< 2 2 3 > Sequence of Mutant loxP 
<4 00>4 7 

ataacttcgt ataatggatc ctatacgaag ttat ■ 

5 

< 2 1 0>4 8 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 8 
15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0>4 9 
<2 1 1 >3 4 
<212>DNA 

20 < 2 1 3 > Artificial Sequence 

<220> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 


<2 1 0>5 0 
<2 1 1 >3 4 


W099/2S8S1 PCT/JP98/05094 

20 

<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<400>50 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

15 <2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

20 

< 2 1 0 > 5 2 

< 2 1 1 >3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

25 

<220> 

< 2 2 3 > Sequence of Mutant loxP 


<400>5 2 
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21 

ataacttcgt ataatgtaca ctatacgaag ttat 

<2 1 0>5 3 
<21 1>34 
5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<400>5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0 > 5 4 
15 <211>34 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 < 2 1 0 > 5 5 
<211>52 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 


PCT/JP98/05094 

34 


wo 99/25851 PCT/JP98A)5094 

22 

<2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5 <400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

<2 1 0>5 6 

< 2 1 1 > 5 2 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

<4 0 0>5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 
<2 1 1>6 0 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 


<4 0 G> 5 7 
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23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0>5 8 
<2 1 1>60 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 
<2 1 1 >6 0 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

<400>59 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 


< 2 1 0> 6 0 
<2 1 1>60 

< 2 1 2>DNA 


wo 99/25851 PCT/JP91M)5094 

24 

< 2 1 3 > Artificial Sequence 
<220> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0>6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 <210>61 
<2 1 1>1 0 
<212>DNA 
<2 1 3> Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 


<4 00>6 1 
gatttaaatc 
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